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Objectives. Little is known about patient’s ability to return to work following surgical revascularization for lower limb
claudication. A retrospective cohort study was performed to determine the effect of lower limb surgical revascularization on
subsequent employment status.
Design and methods. Patients who had undergone surgical revascularization between February 2001 and February 2005
and who were aged <65 years, were identified from a prospective database and contacted via a postal questionnaire.
Results. Of 139 patients identified 19 had died. Questionnaires were returned by 80/120 patients (66.7%). Of these 8, 36
and 36 patients had undergone aortic, groin or infra-inguinal procedures respectively. Pre-operatively, 59 were employed,
17 unemployed and 4 retired. Post-operatively, 51 returned to work, 16 were unemployed, and 13 retired. Those who retired
post-operatively were significantly older (p< 0.05) than the remainder. After a median hospital stay of 15 (iqr 4e45) days
those returning to work did so after a further 26 (iqr 7e112) days, although this was delayed following aortic procedures
(p< 0.05) and in patients with non-intermediate occupations (p< 0.05).
Conclusions. Two thirds of potentially employable patients with claudication return to work following surgery including
all those undergoing lower limb revascularization who were employed pre-operatively. This is influenced by age, the type of
procedure and pre-operative occupation. This data can be used to predict return to work in patients requiring surgery for
intermittent claudication.
 2007 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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Intermittent claudication may have a significant im-
pact on quality of life1 and affects 3% of the working
population (aged<65 years of age).2 Further, the phys-
ical incapacity associated with claudication can lead to
problems with employment and reduce work capac-
ity.3 Only a minority of claudicants proceed to surgical
revascularisation4 and young patients undergoing
vascular reconstruction have higher mortality and op-
erative failure rates.5 Few studies have examined the
effect of surgery on a patient’s ability to return to
work.6e8 In these largely historical studies 60e90%
of patients were able to returned to work at a mean
of 13 weeks following lower limb revascularisation.7,8
Only 3% of patients who had not been working pre-
operatively were able to gain employment.8
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for surgery may have changed. Further it is possible
that alterations in surgical techniques and improve-
ments of peri- and post-operative care may have influ-
enced a claudicants ability to return to work. This
study examines the impact of lower limb revasculari-
zation on subsequent employment status of patients
with intermittent claudication and attempts to identify
reasons for failure to return to work.
Materials and Methods
Ethical approval from the local research ethics com-
mittee was obtained for this study. Patients who un-
derwent surgical revascularization for intermittent
claudication between 01/02/2001e28/02/2005 and
were aged <65 years at the time of surgery were iden-
tified from a prospectively maintained vascular
database. Clinical, procedural and general demo-
graphic data was collected from the database. Proce-
dures were grouped into aortic (abdominal andlar Surgery. Published by Elsevier Ltd. All rights reserved.
710 R. S. Vohra et al.retroperitoneal approaches); groin (iliofemoral endar-
terectomy and femoro-femoral crossover) and infra-
inguinal bypass (femoro-popliteal) procedures.
Information relating to work status pre- and post-
surgery, occupation and length of convalescence was
collected using a postal questionnaire which was ini-
tially sent to patients in August 2005. If a response
was not received within four weeks, a reminder letter
and another questionnaire were sent.
In the UK socio-economic class is determined by
occupation and in this study was therefore classified
according to the recently published National Statistics
socio-economic classifications (NS-SEC): Class 1 e
managerial and professional occupations; Class 2 e
intermediate occupations (e.g. clerical and adminis-
trative professions); Class 3 e manual occupations;
Unemployed (U) and Retired (R).9
Non parametric analysis was used. Values are ex-
pressed as frequencies and percentages or as median
values (þ/ interquartile ranges) where appropriate.
Kruskall Wallis ANOVA (KWANOVA) test was used
to determine differences between groups. Correlation
was determined using Spearman Rank Correlation.
Chi Squared test was used to determine differences
between groups for categorical data. All analyses
were performed using Analyse It (Leeds University,
UK) with a p value< 0.05 deemed significant.
Results
Four hundred and thirty-six patients underwent sur-
gical revascularisation for claudication between 02/
01/2001e28/02/2005. Of these 139 patients (31.9%)
were aged <65 years at the time of surgery. Nineteen
patients had died of whom 9/436 (2%) died within 30
days of surgery. The questionnaire was returned by
80/120 (66.7%). The demographics of respondents,
non-respondents and those known-to-be deceased
are presented in Table 1. The risk factor profile was as
expected in both respondents and non-respondents,
and there was no difference in procedures performed
between the two groups. The deceased group has
a higher incidence of diabetes mellitus, renal impair-
ment and coronary artery disease.
Table 2 shows the employment status of respon-
dents, grouped by NS-SEC class pre-operatively.
There were 9 patients in class 1, 12 in class 2, 38 in
class 3, 4 were retired and 17 unemployed. Post-
operatively, 16 patients were unemployed, 51 were still
in active employment and 13 now described them-
selves as being retired. Of those who were unemployed
or retired post-operatively, 13 and 4 respectively cited
their continued ‘illness’ as the main reason.Eur J Vasc Endovasc Surg Vol 34, December 2007The median length of stay was 15 (iqr 4e45) days
and for those returning to work, the median time off
work estimated by the patient following discharge
from hospital was 26 (iqr 7e112) days. There was no
correlation between age and length of stay (p¼ 0.525e
Spearman Rank Correlation), length of stay and overall
time off work (p¼ 0.148) or age and overall time off
work (p¼ 0.113).
There were no significant differences in age when
considering type of surgery performed. There was
no other significant difference in the types of lower
limb reconstructions performed when divided by so-
cial class except only patients in social class 3 under-
went aortic procedures (p¼ 0.006 e Chi squared
test). Of the patients in pre-operative employment,
those in social class 2 had a significantly shorter
post-operative stay (p¼ 0.005 Kruskall Wallis Analy-
sis) and also returned to work earlier (p¼ 0.001 Krus-
kall Wallis Analysis).
The convalescence times were also analysed ac-
cording to the procedure performed (Table 3). There
was no significant difference in either age or length
of stay between the three operative groups (p¼ 0.440
and p¼ 0.155 respectively Kruskall Wallis Analysis).
As expected patients undergoing aortic surgery had
significantly longer off work compared to the other
groups (p¼ 0.035 Kruskall Wallis Analysis).
















Males 57 (71.3) 31 (77.5) 14 (73.7)
Risk factors
Smoker 50 (62.5) 24 (60) 12 (63.2)
Diabetes Mellitus 17 (21.3) 11 (27.5) 11 (57.9)a,b
Hypertension 53 (66.3) 25 (62.5) 11 (57.9)




22 (27.5) 11 (27.5) 9 (47.3)
Cerebrovascular
disease
11 (13.8) 3 (7.5) 2 (10.5)
Renal impairment 0 (0) 2 (5) 3 (15.8)a
Procedures performed
Aortic 8 (10) 6 (15) 3 (15.8)
Groin 36 (45) 18 (45) 3 (15.8)a
Bypass 36 (45) 16 (40) 13 (68.4)
Demographics were taken from the prospectively maintained vas-
cular database and divided on the bases of respondents, non-
respondents and deceased patients. Values are given in numbers
(%) unless stated.
a p< 0.05 Chi squared test deceased patients vs. responders.
b p< 0.05 deceased patients vs. non-responders.
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Procedures Employment
NS-SEC n Age Aortic Groin Lower Limb Pre-op Post-op Length of stay Time off work
1 9 56 (53e57) e 7 2 9 9 12 (12e17) 28 (28e35)
2 12 60 (57e63) e 6 6 12 10* 9.5 (7e11) 7 (7e7)
3 38 58 (31e67) 8 16 14 38 30* 14 (12e14) 28 (14e58)
U 17 57 (54e59) e 5 12 0 2 13 (10e24) 84 (84e84)
R 4 63 (63e63) e 2 2 0 0 9.5 (8e12) e
Information collected from the database and questionnaire responses is presented divided by NS-SEC. Median values are given (range).
* 2 and 8 patients respectively retired following surgery.When considering post-operative employment sta-
tus there was no significant difference in length of
stay in patients who were unemployed (median 13
days; iqr 11.5e21), retired (median 13 days; iqr 10e19)
or working (median 12 days; iqr 10e16.5) following
surgery ( p¼ 0.653 Kruskall Wallis Analysis). The
patients who subsequently retired post-operatively
were significantly older (median age 62 years; range
51e63 years) than those who were either unemployed
(median age 58 years; range 40e64 years) or working
(median age 57 years; range 35e64 years e p¼ 0.046
Kruskall Wallis Analysis). Two patients who under-
went femoro-popliteal bypass and were previously
unemployed returned to work post-operatively. Of
the 13 patients who had symptomatic coronary artery
disease and were working pre-operatively, 10 re-
turned to work compared to the 41 of the 46 patients
without symptomatic coronary artery disease.
Discussion
When claudication has a significant impact on quality
of life, intervention maybe required. There are a lim-
ited number of studies assessing employment status
after vascular surgery and these were published 20e
30 years ago. Our results confirm that >60% of pa-
tients return to work following surgical treatment of
claudication and abdominal surgery is associated
with a longer convalescence than other types of sur-
gery. Finally, only a minority of unemployed patients
return to work within three months of discharge fol-
lowing a successful operation. This study also shows
that the length of hospital stay and time off workare linked to pre- and post-operative occupational sta-
tus. Further, the time taken to return to work has re-
duced from a mean of 13 weeks7 to 4 weeks over
the last 20 years presumably through improved pre-,
peri- and post-operative care. The association of risk
factors and symptomatic co-morbidities and mortality
in patients undergoing revascularization confirms
previous observations,10 but the presence of symp-
tomatic coronary artery disease would not appear to
disadvantage a return to work.
Paid employment has been used in the Nottingham
Health Profile as part of the assessment of quality of
life.11 Using the Nottingham Health Profile, Klevsgard
et al. reported a positive effect of revascularisation on
quality of life scores in both claudicants and patients
with critical limb ischaemia.12 However the median
age of this cohort was above the United Kingdom
retirement age (68 years) which limited the effect of
using paid employment as an index of quality of life.
Occupational capacity and return to work have
been extensively studied in other atherosclerotic co-
horts including coronary artery disease13,14 and has
been used as an indicator of success following coro-
nary artery surgery,13,15,16 where two thirds of pa-
tients resumed employment. Nevertheless there are
some difficulties in using this as an outcome measure.
In particular the median age of our patients at the
time of surgery was 58 years. In some occupations
older people are less attractive to employ due to re-
duced productivity when compared to the time taken
to train new employees to appropriate skill levels.
This is likely to mean that older patients either remain
out of work for longer than younger patients or
are unable to obtain gainful employment andTable 3. Employment status pre- and post-operatively according to performed procedures
Procedures n Age Pre-op employment Post-op employment Length of hospital stay Time off work
Aortic 8 59.5 (48e63) 8 4 14 (11.75e20) 77 (68.25e84)
Groin 36 59.5 (35e63) 29 23 12 (9e15.25) 28 (10.5e35)
Lower Limb 36 61.25 (40e64) 22 22 13.5 (10e21.25) 14 (7e52.75)
Information collected from the database and questionnaire responses is divided by type of procedure performed. Median values are given
(range).Eur J Vasc Endovasc Surg Vol 34, December 2007
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early retirement may be sought by patients as a means
of recovering from illness or enjoying their restored
health. This may have influenced the proportion of
patients who remained unemployed or retired in
this study.
In patients who returned to work post-operatively,
those in intermediate occupations (for example cleri-
cal, administrative and sales) did so more quickly
than those in manual or professional occupations.
Furthermore, in other surgical procedures, including
laparoscopic cholecystectomy and groin hernia re-
pairs, physically demanding employment are again
associated with longer convalescence times.17,18 Other
data shows that self-employed patients returned to
work earlier. The lack of employer information is
a limitation of both our study and the National Statis-
tics socio-economic classification.
The protracted median length of hospital stay in
this cohort was unexpected. It would be reasonable
to assume that this would be shorter and linked to
the type of surgical procedure as previously found
in older cohorts undergoing surgical revascularisa-
tion.19,20 However this difference maybe linked in
part to higher risk factor profiles and country-specific
differences in our study group compared to these pre-
vious reports. Specific information on post-operative
complications was not easily available.
Questionnaire-based studies are limited by recall
bias and the response rate. However, although there
may be an element of bias, the response rate was
relatively high and there was no difference in general
demographics between the respondents and non-
respondents. A period of six months was left between
the last operated patient included in this study and
the questionnaire being sent. This allowed adequate
convalescence time and is supported by the observa-
tion that all patients who returned to work in this
study did so within three months.
Another important factor not examined by this
study is the effect of endovascular treatment on return
to work. With significantly reduced hospital stay and
procedural morbidity and mortality,20 this may have
a great impact on return to normal life and return to
work. However it is unclear if the increased availabil-
ity and use of percutaneous transluminal angioplasty
has influenced the number of surgical revasculariza-
tions performed.21
In conclusion two thirds of employable patients
with claudication return to work following surgical
revascularisation. Factors independent of occupa-
tional type and return to work are age, type of proce-
dure and length of hospital stay. However, the type of
procedure and the class of employment influence theEur J Vasc Endovasc Surg Vol 34, December 2007convalescence time. The data presented here can be
used to predict return to work of patients undergoing
surgical revascularisation and aid in the consenting
process.
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